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Colloidal gold particles functionalised with oligoethylene-glycolated disulfide
ligands and fluorescent moieties derived from fluorescein isothiocyanate (FITC)
have been prepared and studied in aqueous suspension using fluorescence
correlation spectroscopy (FCS). FCS probes the dynamics of the particles at the
single object level, and reveals the desorption of fluorescent ligands which
subsequently aggregate into larger (slower diffusing) objects. Cross-correlation
spectroscopy of the FITC fluorescence and the Rayleigh-Mie scattering (RM-FCCS)
of the gold cores shows that the only detectable fluorescent objects are free ligands
and aggregates not associated with a gold particle. The fluorescence of bound
fluorophores is quenched making their fluorescence too weak to be detected. FCS
and RM-FCCS are useful tools for characterising functionalised noble metal
particles in solution, under conditions similar to those used in optical bio-imaging.
Desorption of thiolates from gold nanoparticles needs to be taken into account
when working with these materials at low concentration.
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